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© Supported catalyst for the (CO)polymerization of ethylene. 
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© A solid component of catalyst for the (co)polymerization of ethylene is composed of a silica support and of a 
catalytically active part containing titanium, magnesium, chlorine and alkoxy groups, and is obtained by; 

(i) activating a silica support by contact with a solution of magnesium dialkyl, or magnesium alkyl chloride, in 
a liquid, aliphatic hydrocarbon solvent: , 

(ii) impregnating the activated silica with a solution, in a liquid aliphatic or aromatic ester, of titanium 
tetrachloride and tetra-alkoxide in equimolecular or almost equimolecular quantities, and magnesium chloride; 

(iii) treating the solid obtained in step (ii) with a proportioned quantity of aluminium alkyl sesquichloride. 
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examples a microspheroidal silica is used as the support of the solid component in catalyst, in particles with 
an average diameter of 40 urn and having the following characteristics: 



- apparent density: 


0.21 g/ml 


- surface area (BET): 


320 m 2 /g 


- pore volume: 


1.6 ml/g 


- average pore diameter: 


25 A 
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EXAMPLE 1 

m 20 ml (17 5 mmoles) of 20% by weight Mg^Hsfc^CH,,),,., in n-heptane and 17 9 of silica are 
changed in a nrogen aimosphere. into a 500 ml flask, equipped with a reflux cooler mechanical slmer 
and ?hermometer. fhe mixture is heated to 60'C for 1 hour under stirring and the activated silica ,s then 

TZ^lm^e. 4.96 g (14.6 mmoles) of titanium tetra n-butoxide. 1.6 m. (14.5 mmoles) of 

2.79Y (29.4 mmoles) of magnesium chloride are charged, in a ^gen 
a^osohere into another 500 ml flask, equipped with a reflux cooler, mechanical stirrer and thernnom- 
e r^e m^urerheated to reflux temperature (about 75'C) for 1 hour until the magnesiunr . chtonde 
^ completely dissolved. The activated silica is then added to the solution thus obtained as described in 
m ConTact s left for 1 hour at 70 • C and the solution is then dried by evaporating the solvent 
fi i) Te imp^gna ted siTca thus obtained is suspended in 300 ml of n-hexane and 8 81 g (35i ^ 
o^^mSm ethyl sesquichloride are added ,o me suspension at a temperature of 25 C. The 
tAmnerature is brought to 66 # C and the suspension is left to react for 1 hour. 

SEE X period the solid is recovered from the suspension washed with anhydrous n- 
LL«« ..ntn th« chlorides have disappeared from the washing liquid, and finally dned. 
^X^£^**£* are obtained in the form of a <~ 

4 3% by weight of titanium (19% of which is in the form of tnvalent titanium). 3.8/. by weight of 

magnesium. 18.4% by weight of chlorine and 2.2% by weight of alumin.um. 



EXAMPLE 2 

Example 1 is repeated with the difference that in step (iii) 1.40 g of aluminium ethyl sesquichloride are 

35 USe 2a4 a of a component of catalyst are thus obtained in the form of a microspheroidal solid, containing 
4 25% by l^ht TtSum (12% of which is in the form of trivalent titanium). 3.9% by weight of 
magnesium. 17% by weight of chlorine and 1.8% by weight of aluminium. 

40 EXAMPLE 3 

Example 1 is repeated with the difference that in step (iii) 13.2 g of aluminium ethyl sesquichloride are 

^ 28.0 g of a component of catalyst are thus obtained in the form of a microspheroidal solid containing 
45 4 3% by weight of titanium ( 38% of which is in the form of trivalent titanium). 3.4% by weight of 
magnesium. 19.3% by weight of chlorine and 3.5% by weight of aluminium. 

EXAMPLE 4 (comparative) 

Example 1 is repeated with the difference that in step (ii) 9.92 g (29.1 mmoles) of titanium tetra n- 
butoxide are used and titanium tetrachloride is not added. , . M . rM ^„» a i ni „„ 

28.5 g of a component of catalyst are thus obtained in the form of a microspheroidal solid, contomng 
3 7% by weight of titanium (43% of which is in the form of trivalent titanium). 3.8% by weight of 
magnesium. 12.4% by weight of chlorine and 1.7% by weight of aluminium. 

EXAMPLE 5 (comparative) 

Example 1 is repeated with the difference that in step (ii) 9-92 g (29.1 mmoles) of titanium tetra n- 
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butoxide are used and titanium tetrachloride is not added and in step (Hi) 17.6 g (71.2 mmoles) of aluminium 

ethyl sesquichloride are used. . AnL . 

26 6 g of a component of catalyst are thus obtained in a microspheroidal form, containing MADy 
weight of titanium (51% of which is in the form of trivalent titanium). 3.7% by weight of magnesium. 19.7/. 
by weight of chlorine and 3.2% by weight of aluminium. 



10 



15 



EXAMPLE 6 (comparative) 

Example 1 is repeated with the difference that in step (ii) 5.50 g (29.0 mmoles) of titanium tetrachloride 
are used and titanium tetra n-butoxide is not added and in step (in) 3.03 g (12.3 mmoles) of aluminium ethyl 

SeSq 2 U 8 °2 g"^ a %omp?nent of catalyst are thus obtained in the form of a microspheroidal solid, containing 
4 2% by weight of titanium (24% of which is in the form of trivalent titanium). 3.5% by weight of 
magnesium. 17% by weight of chlorine and 2.1% by weight of aluminium. 

EXAMPLE 7 (comparative) 

Example 1 is repeated with the difference that in step (ii) 5.50 g (29.0 mmoles) of titanium tetrachloride 
are used and titanium tetra n-butoxide is not added and in step (iii) the treatment with aluminium ethyl 

20 TOSq 2 ^ c 3 hl ° r, ^ s ^^ e n d ent Qf ^tayst are thus obta i n ed in the form of a microspheroidal solid, containing 
4.4% by weight of titanium (100% in tetravalent form). 3.8% by weight of magnesium and 13.7/. by weight 
of chlorine. 

25 EXAMPLE 8 (comparative) 

Example 1 is repeated with the difference that in step (Ii) 5.50 g (29.0 mmoles) of titanium tetrachloride 
are used and titanium tetra n-butoxide is not added and in step (iii) 6.03 g of aluminium ethyl sesquichlor.de 

are used. ^ ^ ^ t of cata|yst are ms obta ined in the form of a microspheroidal solid, containing 
4.1% by weight of titanium (35% of which is in the form of trivalent titanium). 3.6% by weight of 
magnesium. 19.4% by weight of chlorine and 2.4% by weight of aluminium. 
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EXAMPLE 9 



The solid components of catalyst prepared in Examples 1-8 (tests 1-8) are used in polymerization tests 
of ethylene. More specifically, the polymerization is carried out in an autoclave having a volume of 5 litres 
containing 2 litres of n-hexane. The operating pressure is 15 bar in the presence of hydrogen with a ratio 
between the hydrogen and ethylene pressure of 0.47/1. or 0.64/1. at a temperature of 90 'C and with i a time 
of 1 5 hours, using aluminium triethyl as a co-catalyst, with a molar ratio between the aluminium triethyl and 
the titanium in the solid component of 50/1. Tests 9-11 are carried out with the solid component of catalyst 
of Example 1. but using a polymerization time of 3 hours. 

Table 1 below shows, for each test, the ratio (RP) between the hydrogen pressure and the ethylene 
pressure; the yield (Yield) in polyethylene expressed in kg of polyethylene per g of solid component of 
45 catalyst; the yield with respect to the titanium (R/Ti) expressed in kg of polyethylene per gram of titanium in 
the solid component of catalyst; the density (D) of the polymer (ASTM D 1505) expressed in g/ml; the melt- 
flow index (MFI) of the polymer (ASTM D 1238; 2.16 kg and 21.6 kg) expressed in g/10 minutes; and the 
apparent density (AD) of the polymer (ASTM D 1895) expressed in g/ml. 

Table 2 shows the particle size distribution expressed in urn. in % by weight of the polyethylenes 
so obtained in the polymerization tests indicated in Table 1. 
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0 Supported catalyst for the (CO)polymerlzation of ethylene. 



© A solid component of catalyst for the (co)- 
polymertzation of ethylene is composed of a silica 
support and of a catalytically active part containing 
titanium, magnesium, chlorine and alkoxy groups, 
and is obtained by: 

(i) activating a silica support by contact with a 
CO solution of magnesium dialkyl, or magnesium al- 
^ kyl chloride, in a liquid, aliphatic hydrocarbon 
pi solvent; 

LO (ii) impregnating the activated silica with a solu- 
tion, in a liquid aliphatic or aromatic ester, of 
titanium tetrachloride and tetra-alkoxide in 

CM equimolecular or almost equimolecular quantities, 

m and magnesium chloride; and 

O (iii) treating the solid obtained in step (ii) with a 

p proportioned quantity of aluminium alkyl 

LU sesquichloride. 
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